Control of cell migration in two and three dimensions using substrate morphology.
We have shown that en masse cell migration of fibroblasts on the planar surface results in a radial outward trajectory, and a spatially dependent velocity distribution that decreases exponentially in time towards the single cell value. If the cells are plated on the surface of aligned electrospun fibers above 1 microm in diameter, they become polarized along the fiber, expressing integrin receptors which follow closely the contours of the fibers. The velocity of the cells on the fibrous scaffold is lower than that on the planar surface, and does not depend on the degree of orientation. Cells on fiber smaller than 1 microm migrate more slowly than on the planar surface, since they appear to have a large concentration of receptors. True three-dimensional migration can be observed when plating the droplet on a scaffold comprises of at least three layers. The cells still continue to migrate on the fibers surfaces, as they diffuse into the lower layers of the fibrous scaffold.